The influence of meals on the coagulability of blood was studied in experiments on 20 men with parallel nonfed controls. The whole blood clotting time in siliconized tubes was not altered by a low-fat meal or by continued absence of a meal, but it was significantly shortened after a meal containing 100 Gm. of butterfat. The degree of lipemia did not determine the degree of shortening. There was no important effect on prothrombin time of the fatty meal as contrasted with the nonfatty meal or with no meal. Heparin tolerance results were difficult to interpret.
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AVARIETY of in vitro experiments have
indicated that lipids influence blood coagulation,1-3 from which coagulability might be expected to increase in the lipemic period after a fatty meal. This was, indeed, reported by Waldron, Beidelman and Duncan,4 but it was denied by Tulloch, Overman, and Wright.5 However, the former group maintained their position on the basis of further experiments, with special attention to the avoidance of artifacts,6' 7 and Fullerton, Davie, and Anastopulos8 found that a fatty meal shortens the clotting time of recalcified plasma in the presence of curred, at which time tilting of the second tube was similarly started. When clotting occurred in the second tube, tilting of the third and fourth tubes was started simultaneously, and the average clotting time (computed from the time of blood drawing) in these was taken as the final clotting time. The standard error of measurement (S.E.M.) between duplicates* proved to be ±i1.608 min. with 100 samples.
Prothrombin time was estimated at 37 C. in 12.5 per cent oxalated plasma (diluted with 0.85 per cent NaCl solution). To 0.1 ml. of this diluted plasma, was added 0.1 ml. of Difco thromboplastin and then, after a few seconds, 0.1 ml. of 0.02 AI calcium chloride was added and the stopwatch was started. S.E.M. was ±1.041 see. in 132 samples.
The heparin tolerance test was done with oxalated blood at 37 C. by a modification of the method of Sigg.10 To 0.15 ml. of oxalated whole blood was added 0.15 ml. of fortieth-molar calcium chloride containing 0.56 units of heparin.t The test was made in duplicate tubes that were tilted every 60 sec.
S.E.1M. was ±2.108 min. in 100 samples.
All studies were started in the morning, with the subjects in the fasting, resting state. After drawing the control blood samples, a "meal" (1080 calories) consisting of 300 ml. of 40 per cent butterfat cream was ingested and then, as the subjects continued to rest, further blood samples were taken at 1.0, 2.5, 4.0, and 5.5 hours from the time of the meal.
Finally, to distinguish between effects of fatty meals as contrasted with low-fat meals, the experiments were repeated with the same subjects with a meal that provided 940 calories but only 0.3 Gm. of fat. This low-fat meal consisted of rice, sugar, and "divinity" candy and contained 18 Gm. of protein.
The result was a series of precisely parallel values for the effect of a fatty meal (F), for the nonfat control meal (C1), and for a fasting control (C2).
RESULTS
The results of experiments on 20 subjects are summarized in clotting time tended to be shortened in all 4 of the samples drawn after the fatty meal, though the average difference was slight in the sample drawn 1 hour after the meal. In contrast, both the low-fat meal (C1) and the continued absence of a meal (C2) tended to produce somewhat longer clotting times than were observed in the premeal sample. The net result for whole blood clotting is that there was a highly significant shortening related to the fatty meal at 2.5, 4, and 5.5 hours, the mean net shortening over this period being 6.37 min. with reference to a nonfat meal and 6.01 min. with reference to no meal. The mean net shortening at 1 hour after the fat meal is less impressive but this also seems to be real when comparison is made with both C1 and C2. In contrast, there was at no time a significant difference between the coagulation time after a nonfat meal as compared with no meal.
The prothrombin time after the fatty meal showed-an average shortening that varied between 1.60 and 3.85 sec.; this is statistically significant with reference to the premeal value. However, both after a low-fat meal and after continued fasting there was also a tendency toward shorter prothrombin time, so that it is dubious whether the fatty meal has any specific effect on this variable.
The data from the heparin tolerance test are difficult to interpret. After the fatty meal there was some tendency toward a prolongation of the heparin effect, and this tendency was much more evident after a low-fat meal. In contrast, when no meal was fed, there was some trend toward a reduction in the duration of the heparin effect. The net result is a highly significant difference between the heparin tolerance during continued fasting and that after any meal, though the time relations may be affected by the type of meal. In the first place, we analyzed statistically the raw data from which Tulloch, Overman, and Wright5 had concluded there was no effect. The Blood was drawn with previously unused syringes for each sample before and at 0.5, 1, 2, 3, and 4 hours after a fat meal and whole blood coagulation time was measured. "Shortening" here is the difference between the control and the post-meal value.
statistical analysis, summarized here in table 3 demonstrates clearly that these "negative" results actually show a statistically highly significant shortening of the coagulation time, especially at 1.0, 2.0, and 3.0 hours after the meal. The error in the previous conclusion resulted from arbitrarily assuming a value for method uncertainty and failing to make any statistical analysis. However, we have no explanation for the only other negative finding, that of Manning and Walford.9 1iore important was the discovery of the work of Salvini and Sordi," of Vandenbroucke and co-workers,12 and the publication of the paper of O'Brien.1" Salvini O'Brienl" found that a fatty meal containing 50 Gm. of animal fat had no effect on clotting of whole blood in the presence of platelets and a wettable surface, but in siliconized tubes there was a significant shortening of clotting time that was not definitely related to the degree of lipemia. The chylomicron layer obtained by high speed centrifugation, however, was found to have some shortening effect on the clotting time, in conformity with some of the findings of Poole2 in rats. Very recently, Robinson and Poole3 offered evidence suggesting that the active materials in chylomicra do not include triglycerides, cholesterol, lecithin, or phosphatides of serine or inositol, but that ethanolamine phosphatides may be suspect.
SUMMARY
Measurements of whole blood coagulation time in siliconized tubes, of prothrombin activity, of heparin tolerance, and of serum lipemia (turbidity) were made on blood samples drawn from 20 men at intervals of 1, 2.5, 4, and 5.5 hours after a meal of 300 ml. of 40 per cent butterfat cream and after a meal similar in calories but very low in fats. Parallel control measurements were made during continued fasting during the same period.
The whole blood coagulation time was significantly shortened after the fatty weal, especially at 2.5 to 5.5 hours, but was essentially unaltered after a nonfatty meal or during continued fasting. There was a trend toward shortening of prothrombin time after the fatty meal but this was of less significance because a similar, though less pronounced trend occurred after a nonfatty meal and during continued fasting. The heparin tolerance results indicated some relative prolongation of the heparin effect after both types of meal, particularly after the nonfatty meal, as compared with continued fasting. The degree of shortening of the clotting time after a fatty meal was not correlated to an important extent with the degree of lipemia (turbidity). 
